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(57)Abstract: 

PROBLEM TO BE SOLVED: To inhibit the gelation of photosensitive paste and to enable 
stable use and high precision patterning with a high aspect ratio by incorporating a 
phosphorus compd. into the photosensitive paste contg. inorg. fine particles and an org. 
component contg. a photosensitive compd. as essential components. 

SOLUTION: A compd. contg. 5-80wt.% phosphorus in one molecule is added to photosensitive 
paste to obtain the objective photosensitive paste having a long pot life. The compd. has P- 
OH groups in one molecule. Since the gelation preventing effect of the compd. can be 
enhanced in accordance with the increase of the ratio of P-OH bonds in one molecule, the 
phosphorus content of one molecule is preferably -5wt.%. A compd. having two or more 
phosphoric acid groups or phosphorous acid groups in one molecule, e.g. alkyldiphosphonic 
acid typified by hydroxyethylenediphosphonic acid is preferably used. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2000 Japanese Patent Office 



(19)H*@#rF/t(JP) 



(so int. ci. 6 mmzn jTrtfia*^- 

G 0 3 F 7/004 5 0 1 
C 0 3 C 3/091 

8/02 

8/14 

G0 2F 1/1333 



#1¥9 - 2 1 8 5 0 9 

(43)^08 0 ¥^9^(1997)8^198 



(21) , 

(22) m®B 



*£Sg¥8-22795 
¥/&8i£(1996) 2£8B 



(54) mWCD^m SR3ttt^-X h 

(57) mm] 



F I 

G 0 3 F 7/004 5 0 1 
C 0 3 C 3/091 

8/02 

8/14 

G0 2F 1/1333 



(tin) mmmizm< 



<71)tfJJgA 000003159 

^^ c P5^EB^ti^i5T2Tg2#l-^ 

(72)^HJ# 

JlT@l#l^ SlCMfcSC 
(72) jE* ^» 

fla«m^riTHajiTai#m jfcufec 



1 

m#m2] v fa&i-xhwzo. 01- 

i o ii%mt§ z\ 1 ttwmt? zmxm i ©js^i* 

^7fcte^-X ho 

[f9#JH4] 



^lt> Taa-jess: (a) 

X 

R 3-0-£-0-R 4 



H 



(2) 



10 



#0S¥9 - 2 1 8 5 0 9 



2 



R^O-P-O-R 2 



CA) 



OH 



[ft 2] 



CB) 



Kb 3] 



r x • 
. II 

R 5 -|-P-0-R 6 
OH 



(C) 



(r 1 -r 6 :WLmmttQ~4m&mT*mmwLi~ 
k 

[39*^7] *7XftfifiLT. ^7XgW (T 
g) rt*3 5 0-6 0 Ot^tf^Xft&^fc^ifcdt* 

ttBfefk«J*i 0-5 oii%^tn^7X»if^ 

#j£3-2 0lSX^n^7Xitt^ffl^5Ct 

S i O z 5-5 0fiS% 

B 2 O a 5-5 011% 

BaO 1-25M% 

a 1 2 o 3 i-i omm% 

§W6M^-x h. 



6C9S7fett^-X h„ 

^r^oSS^^fiS 0 0-1 OTjO^'J 

20 [W14] LT, 
JKf^*^Sa¥J^4HFS3 0 0- 1 

5-5 iixttts - 1 r ss^js i 

f£^-x ho 

©i^Tt^^-X ho 

30 x^^x^x^u-r^^^teffl^^c t&ftmt-r 

Z>m$<m 1 ©^t^^-X ho 
[0 0 0 1] 

[0 0 0 2] 

£mz. Vft<nn$->1&^tf^mtz*mtf 
B^flTt^-So 

[0003] ^mmo/t^-^i^TT^Jg 
xi? 'j->TOj^<ffl^e,nri^-5o lt^l&^x 

50 ^'J->BP«iJttf»ffi©ieitv^^->30i®jBKT#&^tti 



(3) 



^H¥9-2 18 5 0 9 



[0 0 0 4] ^<Dmm%&&?Z>Jj&£ bT, ii^pl 
- 2 9 6 5 3 4 ^£tfg, 2 - 1 6 5 5 3 8^ 

98, 5-342992 ^i^gTte, ^te^-X 

l^tltl^, L#>L&7^, S^^-X hcoig^^ 

t>©£^->jni-rs«^ m%t\mv>mj:j:m cx^ 

[0 0 0 5] 4#fN§¥2 - 1 6 5 5 3 8^fflT 

3 - 5 7 1 3 8 ^SRTtt, 7thl/y 
X KJBOi&Kl&Sfl^-x hS^UTfira&JBfifcT* 

^fea^n^njygsnx^*. £&#iis¥4-i o 9 

[0 0 0 6] 

X 

R 3 -0-l^-0-R 4 
I 

OH 



[0007] #%Bjte, ccD^^i^-xh^y 

^©A^->itJDXtt^pT^tCT^^7t^^-X h£?# 
[0 0 0 8] 

asfi^te^-x M;:j;o japans. 

[0 0 0 9] 

<h**T#3. U >^ffc^Wi#^rtlCP-OHS£# 
20 [0 0 1 0] ft\z* -*S5£ (A) . (B) , (C) Kt* 



[ft 4] 



R^O-P-O-R 2 



A 



CA) 



H 



[ft 5] 



(B) 



Ut 6] 



R 0 P -O-R" 

> OH 



(C) 



1 o^M^ms, x : mmw^&fzizmmm^. m : 

[0 0 11] ffi'Ji'SSi^^k M ] J>m7^J\/, ffiU 

>^v^^;p, ^uv&^jk ffiu>^yae;u, m 
-Jk lu^-rvyptfik su^-fvyae 

;k >|n7"^- 2 -x^Jl^+i^l/fc jg»J 
>ity7Mil/ (Cl — 10) X7fJH|. ^'J>^ 

(ci-io) ixfjm. oywtzszf^ 



;k LOgfT^k U>^>^^;k UVHfe^^k «J 
>&:/DbT;k 'J>tt^ypfcf;P, »J>ife^7i-Jk 
•J>»7x-Jk U>»-f yynt?;k 'J>|fy<7 7" 

d tr;k 'J >|gn y^P- 2 -x^;^^->^^ifou 
v&^/^m^ (ci- 10) ixfiH. u>s?> ? 
(c 1-1 0) xxf^s. u vHMfcfl&iftjBs* 

40 jmnmrnzmmzmmisfz^Ttv 

tf^n^o £/c, SU>|f7M^XXf^U>i7 
)V*)lJLXv-))/<D7 )l3r)),mft\Z7 2 U 

[0 0 12] ^rtlCP-OHHe^Od&a&SJt*^* 

[0 0 13] iOffSLWt^fttLT, tHD + yl 
50 f l JV>y^X^>ifl:^$n^7MJk/*X^> 



(4) 



¥fffl¥-9 - 2 1 8 5 0 9 



5 

[0 0 14] utl^ U Mb^CDgSinSte, ^-xhtf 1 
(CO. 0 1-1011%, ±0Jf'tL<tt, 0. 0 5- 
lSffi^fC-f^ClchK.koT, !B^tt^S1fiffit<7)fiB^F 

[0 0 15] iWtLTH ^-X h^il^-r-S) 

[0 0 16] igiiLTM^fJk BWX^Jk ^ 
m^Lfclk. 5 0-2 0 0tT12Wa±Ml^ 
[0 0 17] 2M£9J(B^7tte^— X hte±|BC9U XbB" 

4&t^msil7^«k&^£5 oaa%^±^t^cit 

[0 0 18] ^^t^ttS^ttllSfe^tH. -jfeWK 

fUn^^A^) ©flUS^f-?*?), #»Efc*5^T<ftl;: 

OaM%^_hi^^^X0^^ffl^^»^i:^SL^ e 
[0 0 19] #^X»£^<hLTte, ^tt©>b0T?*n 

S i 0 2 3-6 011% 

B 2 O a 3-6 011% 

B aO 1-2 51S% 

A 1 2 0 3 1 — 1 011% 

[0 0 2 0] JJ^Tsnm^lZ, T i 0 2 , ZrQ 

2 , Y 2 0 3 U£&tt-?Z>Z£tiPVg*tfi* ^(DMte 
0-2 0lI%^^il»^LK 

[0 0 2 1] XyTsm^tp&mi&t LTte, S i O, li 
3-6 OSffiS6©ffiffl-CiB^'r*C<t3&W*L<, 3fi 

0, ^(DM^^^-ns. ^fc6 0Sffi%^TtcT-5C 

[0022] B 2 0 3 te3-6 0mm%<Dffi.mT*ffi&T 

[0 0 2 3] BaO^A 1 2 0 3 ^iDT^^tt, £ 
[0 0 2 4] Z nOtt3 OffiSSgJUTWHefflTgB^-rs 



6 



[0025] ±&iz&\,*T&mi<nz>iJ5xffi3im&& 
[0026] sfc, mn%z>\z. i/7x»iftLT, 

[0 0 2 7] i^i:fflt^^77ftiafiLTIt 
5 0liS6H[f^l. 0 — 7/irru 1 011%tf^ 
t&*0. 4-2/zm, 9 0ii%&W4-10/im, 
MiO. 2-3. 0m 2 ygO^^X^^^jgL 
T^. 0«%a±W^7XM : f 
^5 01S%Mt^Ci«lK tf^XfiMStf 1 

20 [0 0 2 8] #7X3S1£±K/^->inX£fr5«£-K: 

(Tg) tt, 3 5 

o-6 o or-e&-5co7W£L^ 0 ^^.fc-s^ias^ 

[0 0 2 9] B i 2 0 3 . P bO£^gf*ffiTl 0-50 

30 [0 0 3 0] Na 2 O, Li 2 O, K 2 OUZ<D 

M^l^ittLTtct^^ 2 0S3%-£TFfC-r<5 

[0 0 3 1 ] B i 2 0 3 *-&fHaT5-2 5SM%^# 

[0 0 3 2] Sfc, #^*t&5fc£UT, *^7>y©g 
m (4 3 6 nm) l£*3ttS@#r«U . 5 0-1. 65 

inxa<njffii;:fc*. 

[0 0 3 3] *5e^^*5liTffiffl$n*«S7T£ffiW«t^ 

ttt, -<-x h+^aETtttSr^r-rs^ttS^rtrWttlBfi 

50 ft (^-XhfrZMmf&ft&m^fz&ft) CDCI<hT& 



7 

[0 0 3 4] i«^ttW«JBiJc»^tt, JSR^tt^E/T-, & 
Tfrft^'Jxfv-, ^ftte^U v-<3 5^ i}i 

*imm* mum* mmmm* mitm±m. ttmm, 

[0 0 3 5] *5B^tCfflUSiS^tt^-X Mc [HI L T 
tt. JKJCttfi6»©^W**«5ttt#«^^<Z) 1 OSS 10 

6icts, 3 ofifi%ju±-e&£;r £t!W£L^ 0 

[0 0 3 6] M^tlTH ^iStfta!©*)©*: 

CD ftTfo\z7F&mmt££&i~D£i±#-?z>'gm&<D 

(2) tfiy/^t^. 5¥S»IT^K^*, ?rttt 

(3) iS7*/&T$>£7b)\,&T)l,7 : k.} t £<Dffi&mfc 
£^t>®Z>zS7*SWfli&:\,*t>tlZ>h<D 20 

(4) ^7Vit^(DMm^^mmt<Dzj>y\yy^ 

(5) ^/>>?7'^^jg^^^ijv-/\w>y-ti^ 

+ />1, 2 - y 7 y H - 5 1 >lfXXf^ 

[0 0 3 7] *5fi^(C*5tiTfflH*JE^tt^tt, ±32 
©T^T©fc©£fl!U5£<h;&*T££fc©©, (1) # 
^fcfffiM&^Tfr&^-X hT&S. 30 

[0 0 3 8] £©^m>5^Jfttt^Ey V-^UTfct, 

tbT, ^^WJU-h, X^7^UU-K n 
-^"D tf;U7i7 ij K -1" y :/p ¥)17 2 'J U— K 

K sec-^7^UI/-K -fV-7^7^U 
U-K t e r t -Zf3-)V7 2V U— K n-^>^;i/ 
7^7 'J U— h, 7'j;i/75"JI/-h, ^>y^7^'Ji^ 
-K 7h + ->x^7i"J^h, 7*h + yhUxf 
U>^U Z2—)\/7 2 U I/— K ns\3rz/)lT2 U U 40 
- K >^>^n^>^x;U75MJ U— K v->^d^> 
7"— JUT" 5? 'J I/— K 2 -x^;i/A.^->;p7^ U 
K yjiro— U U— k ^'Jyy>7^ l Jl/- 
K ^y^^t/y nay='»U7^ U U— K 2-tHn 
+ yX^7^Ul/-h. -fytol/T^Ulz-h, 2 
-tYu^i,~7u\d)\,7 K -fV^->;UT^ 

'Ji/-K y^^T^U 1^— K ^^'J;b7^'J 
U—K 2 -y h + ->X^J|/7 57 'J K ^h + yX 
5 L U>^»J ij u— h, ^h + yyxf l/>^ 

'J XI— ;|/T^7 'J K ty^7DD^>fJk7^"Jy 50 



> 4$M¥9 - 2 1 8 5 0 9 

8 

-K 7xy + '>X?Jl/7i"Jl/-K Xf7UJl/77 
DU-K MJ7 DDXfj|/7^ 'J h , rUJHtv- 
^D^yJk/7^'Jl/-h. 1, 4-y^>>?;t— J I, 
y77UU-h, 1, 3-7*fl/>^U3-J!/y7^'J 
U-K x^FU-V^Un-^yy^ ij k S^x^u 

v7^ >j u- k #'jx^u>yij =i-;i/vri7 g l^- 

K y^>^X'JX'J I — iK+-y-7^Ul/-K 

y^xu^U I — ;i^y t Fd + ^>^75' U 

K y h 'J / f o-JI/^P A>f h 777 'J I/- h, ^7* 

'JtD-;k>*77U u-k y h + -><k">^p^'>;p 

y77 'J U— K ^^^>^;pyj X7— JPy7 7 'J 

k yptr^>^ijn— ;p>?t^>j u-k ^'jyae 

U>yjxi-;u> ; Ti7ij K MJ^UtD-JkyT 
7'Jy-h, h U y^ L o-;i/y i P/^> h |J7^ U 
K 7£'J;i/73 h\ 75/X^77 'Jy-hiij;^ 
±iE^O^ ; frt07i7 'J U— SBt>L<teT^ 
T^y^^7 'J ^ t>C7) % 7 'J p^-> 

^ptf;Ph»jy h*~>>^>, i -tr-;i/-2 -trn>j 

[0 0 3 9] *«Mttt:n&* l«£ifctt2«JEU:£ 

■7K>». 7v;ugt tr-;pftafe. s^i^neoi 

[0 0 4 0] — ^, ^t^^-uxfv— ^iS^^^U V- 

(y^) 77'Jiz-h, y^y^->x^;i/ (y^) 7^7 
■JU-K ^>y;u (y^) 77'Jy-h. 1-^-7^ 
)i (y^) 7^ui/-h, 2-^-^^;i/ (y^) 7/7 »j 

W—h, t'7 7x;-My (y^) 7^'JU— h, fcf 

x^^y-;i/A-x^u>^^+f--i' Hf^-^cov (y 

^) 77'Jy-h. h'7;7x/-;[/A-7 u Pei/>^+ 

it>r K#jntt©>? cy^) 7^7'ju-h, ?t7i;- 
;u (y^) 7^'ji/-h, ^<>> f ;i/y;i/*y^> (y 
^) 7^7'JU-K cineo^ssso**^© 

— , feu<ts, x^ L u-> l p-y^;ux^u>, o-y 
^;yx^iy>, m-y^;ux^u->, mmitx^u>. 

;ux^u>, ^ta- y^;ux^u->, ^poy^;u 
[0 0 4 1] m^T^^i^ ^neo^y-7-co^W^ 



9 

[0 0 4 2] ifc, 7Ftiffl%)ls#>&&&m&?2>Z.£ 

*7 2"j;«, <^n>&* ^nh>^, 7H>st. 

[0 0 4 3] Z.*>\sT&*>tl1tmmiZj3)],#lris)l,g& 

0-180, $^C«7O-14O0ii^iLK 
iffi^SOm &L<te, 1 8 0£i&;L££5^ff^ 

[0 0 4 4] EJLh^Lfc* #UT-*>L<tt;a-U=fv- 
[0 0 4 5] £<B£5fcffl!l££:*iJ=fV--- ^T^U 

[0 0 4 6] ? i Ji/i?)m$:&?z>^u>tfi^mmk 

>Wttf*J v-^X"^;i/, -fy^p h>^^»j ~>>?;ux 
[0 0 4 7] <Vy7^-hS^t-SX?I/>M 
K (*^) 7^ U jHf JK 7^7^- 

[0 0 4 8] ^WlZ&^Tm^Ztl&l&yt&^-X h 

*iz* /\w>^-, ytm^mmi, ym&wm* mm 
mmmm* m%m±m* *i®m* mmi mmm 

[0 0 4 9] /H>y-tLTH ^'Jf^7J^~ 
7^'JJUBftxXx;HB^flc, 7^UJHiXrJ^ 50 



> 1#^9 - 2 1 8 5 0 9 

10 

[oo5o] %m^m^mt\,x(DM^mtmt\^x , 

4-t*X (y^^l/75» ^>y7i;>, 4, 4- 
fcfX (yl^75/) ^>y^x/>, 4, 

□ D^>y7j/>, 4-^>y<Jl'-4-/5 1 Jl/y7 

x-i^hX >^>>^l^h>, y;i^u/>, 2, 
2-yXh + y7th7x7> t 2, 2->^h*->- 
2 -7xx;|/- 2 -7xx;U7-tr h7x7>, 2-th* 
o*y-2-^^yaet7xy>, p-t-y^;i/ 

y'Dhf;i/5 1 ^-++l-> h >, vx^;i/^xj-^it> h>, ^ 
>;y;k ^>> r ;p>?^5 1 ;i/^r^y-;i/ l ^>-j)V-2- 
^h + yx^j|/7t^-;K ^>y-f>, ^>y<>^ 
^;i/x— ^>y-r >y^;ux-^k 7 > h ^ 
/>, 2- t -y^;i/7>h^^y >, 2 -75;U7> 
h^/x j3-i?a;i/7>h^^y >, 7>hP>. 
^>x*7>ha>, i/sOVx^ny, ^^u>y>h 

□ 4-7y^>1t>7th7x7>, 2, 6 - fc: 
X (p-7yh'^>yij7» i/p w\^+fS >, 2, 
6-t*X (p-7yR>y'Jr» - 4 - j*^;^ 

a^s^-y-y>, 2-7x-;hi, 2 -y^ >*^>- 2 

- (o-^h + yM«) **->A, l-7ir^ 
-yn/t>v^->-2 - (o-xh + y*;i/toW ^* 
*->A* 1, 3-y7xX^-7DA>h'Jt>-2- 
(o-lh + y*^z;i/) ^yA, l-7iXjk 

3-xh+y-ynA>hu^>-2 - (o -^>y< 

J10 ^yA, St7-^rh>, 2-*^;U- [4- 
(j*^? 1 :*) 7xZJl/] -2-€JI/7^'jy-l-7" 

4, - Hj;k y7irjk;x 

yi^^ h\ ^>Xf7y-JI/yX;P7^ h\ hU7xX 

Mi^^x *>77-+y>, Ea^Siffc&sSf, hu 

^Dt7i'MMX iBB6ffc^>l/-f >*5<fctfX=i- 
->>, ^5 1 U>y;i/-^^^ 7 tjiyx;tt(Z)fe^t7Xzi;U 

e>BE, H , Jx^/-;i/7 5>^t*coM7c^J(Dm j B-^ 
ens. *%0^Tti^n6^i®^7 t cti2^w 

dtC^U 0. 0 5-10ll%O®St«$n, ct 
0SfSL<tt, 0. l-SlfiXTfe*. fi^BBifiSy© 

[0051] ^^^b^s^^©^j^^r-& 
r-5cttc c toT^7x^^ bit. &mm. mmto&& 



11 

v>T>%%km* *s*)>%%km. msThy^m 

y7/7^Jl/-hl. hU7y>^, p-75y^| 
Ll^. #«»**<OS&JQ§ttO. 0 5-5SM 

[0 0 5 2] Jggftjt*. ifti&&£fa±3itS&«&(£ffita 

h>, ^y/P tf;i/^^it> 2, 3- 

>, 2, 6-t*x (4-^fjl/7 5^>if;|/) 
n^-thy>, 2, 6-t*x (4->?^5 1 ;P7 r 5y^> 
if;!/) -4-^^;u->^n^\^-y-y ^ t ^— y h 
>, 4, 4-tfX (yiw^y) -^>77xy 
>* 4, 4-fcfX (y>^l/75y) T^XTV, 4, 4 
-fcf* (yX^7S/) *JI/3X p-y^W5 
/y>t5 l JrW>yy>, p-y7^75/^> 
yUrWy^yy, 2- (p-y7f^75y7x- 

;i/hT-i^» --fvt7h^7!/-;k i, 3-trx 

(4-v;*^7^/^>-if;j/) 7-trh>, 1, 3-# 
;i^-ju-trx (4 ->?x^;py5y^>if;u) r-tr h 
x 3, 3 -#;i^x;u- t*x (7-yif;i/7$y^ 

"7'J» , N-7x'J|/-N-X^X^y^75 
X N-7xXjH^y-Jl/7>>. N-NUJl/yl^ 
>, N-7iZM^y-^75>, y^f 

^75 yrs;k ^x^y^y^sssf 

<V75Jk 3-7xXJl/-5-^>y<m-f h 
7l/-;k l-7xXJh5-Ih^yijMxjW 

-e«asjinanjE^tt^tcstLTji#o. 05-511 



(7) ^¥9 - 2 1 8 5 0 9 

12 

[0 0 5 3] ffi^ifcfcUi, ##fl*<B&£j£tt£fil_h3 
it £ «£> Id ^j&n S^£lit#J<Dj|#i$&#J£ LT 

te, kh*a+y>, th'p+yy^tyxxrJHt:^, 

N-XhDVy^xX^Sy. 7xyf7yX p- 

t -l/^y^zi— ;k N-y 3L-)\s±7^)i7 

2, 6 - y- t - p - ^ x 7 -ik & □ 

&mmTz>m&* -eoasinfttt. ^tt^-x 
10 i§3r, 0. ooi-iit%t^§. 

[0 0 5 4] nMflJtO^ttttfcflytUTte, z^y^^y 

[0 0 5 5] BHfcfifritaitt, ##l$fc*3tt57*g;|,3fc 

ft#f$/ci:0iJ<i:UT2, 6-y-t-7^-p-^l/'7 

-;k 7*?JHt:tKP + y7xv-jk 2, 

-4 -X^Jl/X^y— ;k 2, 2 -y^ly>- tfX- 

(4-/^-6-t-y^7xy-;i.) , 2, 2- 

20 ^^k>-t*X- (4-XfJK6-t-7^7xy 

, 4, 4-tfx- (3 -y^;i,- 6 - t 

, 1, 1, 3-h'JX- (2-^^-6 
-t-7*^7iy-;w , 1, 1, 3-HJX- (2 
4 - h FD + y- t - 7fJl/7xXiH 7? 
>, t*X [3, 3-fc;X- (4-th*n^y-3-t- 
7fJl/7xX^) yfU-^7y-yh*] yiJ^-Jknx 

^jk ^^u^^r/ntf^- k h'J7i-jp 

30 It, 0. 0 0 1-lli%TS^., 

[0 0 5 6] ^SBIHOflR^tt^-X Mctt, jtgF«<7>ttS 

^^n^WMtLTfi, ^Jkfe^y^rA x^ 
jiiza^jiy, y^tpy^7, ^^;i/x^;i/^r h 

X v^^ltX 7-fehX P^+ity >, i^n 
^>^y>, -f y T/^Mi^kn— ;k -fv7o^7^ 

3— ;k fh7tFD77>; v'y^yjl/y':**^ 

-fe*X yy'n^^y^f >, >?i7 □ n^>-fe*X yp^^ 

[0 0 5 7] ^-xh^^n^. x?xmn^<D& 

[0 0 5 8] Sgfcfctt'*— X Mi. StWftSH 1 , XI 

0 ^WKE^ttLfWr*. ^-Xh©tt««4|S«ffl& 



13 

[0059] &\z, ^tt^-x b&m^Trt&—>m 

[0 0 6 0] ^7XS«'bL<ttt7Sy^X<lDSififl!) 

[0 0 6 1] ^ ct*^-x h ^ ^/7XS1S±t:if n 

^h'J^h + yy7>, f-^h'JIh + yy7>, h 
UX- + + t*-;i/->7>, r 

Un^v-yptr^) MJ* K3r->->^>, r (2-75 
yx^;W 75y^n^hU^ h*->i^>, r-^ 

fcT;PHJ* h + ^->7>, r-75/7*D^NiJxh 
^/x^x-t-;^ ;* ^771/3 x^y;u 

0. l-5X©«aE(^SRUfct)©«rffl^-5. &\ZZ.<D 
{;: 80-140 *CT 10-6 0 7>B3te«-r«^(C«toT 
[0 0 6 2] MJL£_t^£, 7^h77^^ffl^T, 

5-1 0 0mW/cm 2 Oft7JCD£giii/£7K^tT£ 

[0063] myt&^-x b&m&isttmz* tomm 

5-5 MIX hT^- U £®55FffiTS*R_h(C 

i^-tcM Ufc^il 7 0-9 0 tT 10-60 #fB1$£J® ! 



(8) #M¥9 -2 1 8 5 0 9 

14 

Jff*lA>PVA©»a£jB&te. l-31i%TS 
Cl«)ffiHtCd&Stig!S^— @^±-T-5. PVAH 

jtf U v— 0)J*. p — 7, ^ (7) * ^Jls-tzjl a — x & if & 
10 [0 0 6 4] 3S«ttSrffifflUTS«*fT«:5 

mm^m-v^z. *ft&Gmmmiz*<?>mmi3&#zt> 
nt^mmx^^mMLx^^. myt&^-xb^tz 

*»src5i«rc€r*. TjuxoxmrntLTAmit'tb 

Ko+it>fK, tyx^y-ji<75X yx^/-^7 
0. 0 1-1 011%, «fc0*F£ L<ti0. l-5ffitt 

[0 0 6 5] ^:tC«EjB£^tCTiftfiJcSfT-5. 

0 0-1 0 0 0ttfT7. ^^XS^±fC/1^->JDX 
T3«£*&ttMtt&T£LT«£m>fc»^fcL 5 2 0 
-6 1 OlCOififlnfl 0-6 0#ra##LT*fcjGiE£fT 

7. 

[0066] uu:<z>ig*(c, nm % ^>mfcfo<D 

5 0-3 0 0»lMiAlT^K 
.[0 0 6 7] 

40 wtwrzo fzfzL. *%mtz\nizmfete2nti.\,\ & 
[0068] mm&nt. n^xw&.^^xs^it^m 

[0 0 6 9] #;t3, 3 0cmft©y-^7XS«J: 

^^ctptCM^fT^fef^, 8 0tT3 0^iUc, 
iO fc/fL, ^-X ht;ctoTti^;Hl:UT^^T'^^< 



(9) 



ftm¥9 - 2 1 8 5 0 9 



15 

^IBi, 3 01., 7B|MLt M^pJ^T- 

[0070] yyXTTj *~7i"fmmM\zm^ 

te. ^^^2 2 0 Mm, iH6 0wm, X K5< y^co 
/^->^fi!c3^nJfi6tc&SJ; -5 leasts- Ufc^p ATX ^ 
5 0mW/cm 2 OtB^©SiSSJI*ffi 

[0071] ^eyx^y-;urs>^i%7j<^ 

I«^12 0tl?lP$»M, 5 6 0TC15»T 

[0 0 7 2] ^->jtaItt<DffflffMU 

[5 0umXi|$l0 0/zm, tfy?2 2 Ojiiti^ 



16 



[0 0 7 3] ^MO^^-X 

XzrXmi^ :Tg3#flg 8 0. OffiM 

i&^tttft'J V— : 7flijT— 1 13. 3HgB 

^S-g-ISi&SJ :MTPMP 2. 0-SaSR 



: X^> 

: DE T 

: EPA 

: r-BL 



0. ISM 
2. OSffigg 

1. 0MM 
2 1. 7fiS^ 



10 #fiR^j$ 

[0074] 3t<p<DmmzmLT, ^tc^-r. 
[0075] (#'j7-«a(fc!)»?tt, -tn-en©^ 

TMPTA: hiJ^?D-J^P/t>hU7i"JU-h 
Jlt'J?- 1 : 
U£7) 



(10) 



17 




r 

« o 

X It 

o — o 
I 

o 
I 

o 
I 

•4 

X 

o 

X 

o- 

n 

X 

c 

I 

-o 



&m¥9- 2 18 5 0 9 



X 

■ o 



o— o— o— o 



X 

o 



8 



X 

o — 
I 

X 

o 



o 
II 



X 

o 



o — o — o — o 




MTPMP : 2 1 - [4 -A* 7 JUT*) 7X-JI/] -2 

: C 24 H ao N 4 O 

: 2, 4-yX^JP5 1 t^>h> 



DET 
EPA 
DBP 

r-BL : r-^D^* h> 



1 



C0 0 7 6] ^JfiflRJcK 
[0 0 7 7] 



9TH ^lB3-f^ 



B I 2 O a 


: 3 7ga* 


B, O a 


: 1 4SS% 


S i O* 


1 7M&% 


ZnO 


1 6SS« 


B aO : 




Ah Oa : 




Na, O : 


413% 



50 £ftg$8 5 ©a JB&ftS 1 . 7 3, 50M%^i$& 



(11) 



:3. 2 t±m 

#5X2 



^i¥9- 2 18 5 0 9 



19 



'20 



B lj Ot 
B, O s 
S i O, 
ZnO 
B aO 
Al, O* 
Na, O 

8{@3&%, 



3 7 max 
1 
1 
1 



**£3. 3//m 
[SI 3 



5 8, 5 o: 



« 1 









3 5% 


7 aft 


ueit 


1 


D B P 0 


0 


. 5% 


O 


o 


A 


2 


D B P 


0 


. 2 % 


O 


A 


X 


mmm a 


D B P 


0 


. 5 % 


O 


o 


O 




H ED P 


0 


. 1 % 


o 


o 


o 




H ED P 


0 


. 2 % 


o 


o 


o 




H E D P 


0 


.01% 


o 


A 


A 


ssa« 7 


H E D P 


0 


. 1 % 


o 


o 


o 




H ED P 


0 


. 5% 


o 


o 


0 


9 


ME P 


3 


5 % 


o 


o 


A 










X 1 


X 


o 


ittfift 2 








X 


X 


X 



o 

A 



: tt^ttwteT * -3 tit, a**s«>fc *>i= - 

D B P O : y >1J? 

D B P : ffi M > B ? * yu 

HEDP : t KD+i'l^'J L/>$;*X*>» 

MEP : ';>»>^yn^Uf;nxfA 



[0 0 7 8] 



[0079] #tc, iit;ii;m^7X7f^x/i/ 



(50 Int. CI. 6 MiJ£# f?rtfiS!«^ FI 

H0 5K 1/09 H0 5K 1/09 



D 



